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and large, are centrally produced in an- expatriate-dominadted context,
and admln;ste:gd country-wide., Based on the assumptlon that ianguage
and social structure are very similar, such-a progran could be .
feaslble. However, in Papua New Guinea with its’ dlver31ty of -
curtures, and eacl’ culture evolving its o¥n language, and Language N
the way in vhich reality is represented, this surely led to confusiop
and misunderstanding. The ‘author sent to all field,staff a:
speclaliy-constructed questionnaire related to their understandlng of
nath/science concepts and the degree of dlfficulty the staff
encountered .in expresslng these concepts in thelr own, vernacular.

2 Uslng the resultant data, the author .suggests p0551b1e approaches

_ that could be'used to deal with conceptual difficulties. encountered
by students. Teacher awareness, consideration of student 1nvol ement
in activities and then attempting to derive a concept is a method
,proposed and schematlcally presented (Author/EB)
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In his address to the.Eighth Waigani Seminar, Paolo Freire out]fneo

- two broad educational approacheS‘Which might be used. The first of these

.was termed the "empty vessel® approach - the second was called the .

{

"involvement" method. During the exec611on of th
learners are treated as if they are, liter HY, empty, vessels capabaQQe
of being f111edlq>,not with water . byt“with knowledge, facts.
acknowledgement is made of\the leatners' previous or ongoing experieni 1a1
framework, and the assumptﬁon }p;;:umably) is that there exists a coding ,
scheme which renders a body of information 1nte]11g1b]e for and
appropr1ate to a un1versa13aud1ence. The second approach, that.of ,

+"involvement", does not make “this assumpt1on and proceeds a]ong ent1re1y
- different Tﬁmes with experience form1ng an 1ntegra1 part of the strucxure
of the educational 51tuatfon ~ e

irst approach

In Western' societigs, Westerners have a rough idea of the‘kiﬁo of
gxperiences which 1ear;§rs'have been through - and on the oas1s‘5f;thisﬁ\
knowledge they can be treated’ln two different ways. .
o ’ < ° \
(1) We can adopt the empty pitcher approach;, assuming 1mp11c?t1y
e that\the "outJof school™ experiences which learners have been
(I through and are going through have rio useful role to play n
educaxiona1 programme. Most thinking pract1i£oners (and h -
indeed anyone who thinks) would now reject this s a tota]ly
fa1se framework within which to work. ~To-neglect the

. : "beg1nning state" of a learner is to court educationa]
" disaster,witfiin the system in mfany cases. ‘ *
. v ) T - N N %g ‘

C11) We can treat the Yearners as “partlyzfilled” pitcﬁ%rs, accepd

ting t e/éi?ggence of something within them, and quending the é%%,
anned educational process to proceed with this someth1ng e

taken into account and being comp]ementary to 1t S A

£ T T,
J o I
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* A11 education systems should take into account the experienceé/which
have already been imprinted upon the learner's mind.. ItDTs good” -
eiucationa] practice to test before a programme is administered to ..
learners, in order to check whether implicit assumptions concerning what

jthe learner already knows and can do are valid. {1f the assumpt1ons are

not correct, then teacher and learner never ‘Start off at the same po1ntf5
and the whole programme is-quite likely doomed to fa1]ure) It is goodg{
pract1ce too to be aware of and .take ifto account the who]e'range of a
learner ‘s exper1ences which he can ‘bring to bear upon the 1earn1ng
situation. For example, _when we begin to teach ch1]dren map-read1ng

it makes ‘much more sense to give them»maps conta1n1ng geographical

~ features w1+h which they are fam111ar¥”rather than subjecting {hem to

representations .of. completely unknown 1andforms and featu?s In any
centrally-produced educationh] pr ramme, ohe is assuming-an ex1stent\\

‘ experiential framework for tHe 1égrners - and this is the same thing

as attributing to them a cu]tura] background ' '

When Western curricuTum de 1gners and teachers set up pregrammes
for Western'children then these assumptions ich are made ‘concerning
cu]tura] background are usually reasonably (thowgfh by no means perfect1y)
accurate It 1s tairly certain that the vast majority of Australian
thildren will bgrthe age of ten, ‘have experienced a very wide range of
modérn techno]ogy and be aware of many aspects. of ‘this technological
society. All will have spent many hours listening to radio and almost
all will have spent even more hours watching T.V. The kind of socfal -
structure in which -they will have- been brought up - the way people
interact, carry out business, etc. - will be very similar for.most
ch1]dren, and well known to the educat1ona] programme designer, So,
assuming that the, curriculum désigner or teacher is a person of’
modera;e vision and 1mag1nation _there is a fair chance that the
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?contents" whith oet tipped into the learner will not he too inapprop- :

" riate. But.what'.of a country such as-Papua New Guinea, where noth1ng

like the same set of conditions holds? ' 2‘

In Papua New Guinea educational programmes are, by and.large,
centrally praduced in an expatriate-dominated context, and admini-
stered country-wide. This is an "efficient” procedure, in that it
ensures that materials usually arrive in schools, and ‘that an
educational programe is carried through by a cert1f1ed teacherﬁ
Whether or not the procedure is effect1ve\fron the- po1nt of v1ew of.
the learners getting anythlng out of it 1s much more doubtfu] Ih1s
doubt arises out of a number of prob1ems\and questions which becane
1mmed1ate1y ‘evident when the appropr1atenéss of the who]e‘modus e
" operandi of the engineered ledarning s1tuat10n is seriousty examined.
There are three basic questions w1th1h the framework of the present
d1scuss10h ‘

Voo
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(t)‘ Are the correct assumptions (about 1earners cultural
backgrounds - and hence their experiences ‘and perceptions
of these)/being made about learners? ’

~

(ji) Is it possible to make a single set of assumptions which
" ig ahywhere near correct in a context as culturally

_J

diverse as that of PNG?\ \

(111) Assuming that the answers to both (1) and (i1) are not
s" (wh1ch is almost certainly the case),/what can be
cdone about it anyway? - : .

\}
»

If we are to adopt a sensible “partly-filled pitcher” approach,
then it is essential- that we take intd account what a learner already'
knows and can do, building upon-his conceptual strengths, framing




-~ N . . ; .
. . ‘ - !
’ . -
.
- »
. . - 1l
B . . ‘
. B . 3 3
. .
. . 4 < .
- (Y .
3 o} . 1 4 o
: ' . . .o .

»
: : : ?
. the programme in a’ context whﬂch is 1nteiiig1bie and familiar. This |
~ would probably not be too di??icuit for somgone who was well- trained////ﬂ e W

. in teaching techniques and edueationai programme design and who “was~
aiso a member of the cultiral’ group {or at ieast very well aChuainted
w1th it). But in reality, these conditions are seldom satisfied

The point is, that it 1s not too difficuit for anypne from inside a
-particular cuiturai group . to teach cuituraiiy propriate material
within that same group. ProbTems arise when we want to 1ntroduce ’

9 cuituraiiy H“foreign" materiai 4nto a particular society. It s ‘very .,
< easy for a Papua New Glinean to teach traditionai fishing technology to , 7
others within his culture - the crunch comes when we have to teach = = ;j‘/
western science and mathematics “ih PNG schoois. ‘ an
¥ . o) A ’ - ¥ /"
e .One of the.main probiems which exists for teaching programme N
lde51gners rn PNG (and, to be fair, most of them are.weii aware of 1t) .

basically that of determining the cuiturai milieu of the communi

at whom their programmes are aimed And the problem is- comp: nded by

the fact. that there is no culture which is common to the whole of PNG -

there ‘are many similarities among" different groups,git is true, but-

there are also a Jot of differences For the moment. we will shelve the

~prob1em of the diversity of cuitures, and concentrate instead upon how

one'might determine those aspecté of the.society which might profitably ‘ {
. be borne in/mirid when educationai programmes are being designed. (We ,

should remém:er teo that there are strigent practical limitations which

iexist Most teachers and curriculum. designers - <in. common with the vast -
. -majority ofﬂthe\popuiace - are not trained'in fieid work, anthropoiogy.

ﬂinguistics, etc.;.so "common- sense"*approaches are necessary)

.
~ qg P + .
7 »

It is probably the language spoken by a community which is more

.~ than anything else, a determinant of the culture - the language has” v
evolved to fit the culture in which it exists. Language.is a process
Q of symboldsation, and the way in which . 1é§ symbols represent reality

ERICH
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must to some extent reflect its native speakers perceptions of their
_environment and the way in wh1ch,¢hey cope with it.  If-we continue
o to argue aﬂkég/these broad]y whorf1an 11nes,‘/hen'1t is conce1vab1e
_thatza.1angu e should give 'some clues as—to how highly developed
certain concepts are within.a given cultural group. For example, I
—remember reading that a certain‘desert dwelling group has up to about
600 terms_relating to cmne]s - spec1f1c words exist for a camel about
to give birth, a camel wh1ch has just drunk water a camel wh1ch is
about to rest, etc. This is understandab]e in view of the centra]
p]ace which. camels hold in peop]e s lives,. and it would be’ very
5 foolish to neglect this rlchﬁess of "cahe]" Vo abﬁtary\ln any educa—
tional programme. ("catt]e( for Masa1, a?ﬁi‘ﬁsﬁow" for Esk1mos have
similarly extensive vocabu]ar1es) Apart from using camels (rather than
other anima1s as sharting po1nts for certain progranmes, the whole
of the biological c]assﬁ‘lcat@a &ystem Wou]d be 1n1t1a1 Ty unintel-
1191b1e.to a person from the tﬁ]ture. The came] would otcupy the
: same undistinguished position as many other quadrupeds, and this
' would- almost certainly be tota]]y unacceptable and-‘nonsensical to the
peop]e un]ess the'programme were carefully designed with the
importance of -the. came] borne_in mind. . Certain]y,°the standard
biological classification scheme cou]d never be tossed into the pot
in a Tump. v ’

PROCEDURES

&

' L Accept1ng the 1mportance of ﬁnﬁggé» as an 1nd1cator of conceg
tual development and environmental percept1on how can educational
programme designers* utilise this fact? The remainder of this

article describes, an attempt which w%SMmade uttlising the expertise

- of Summer Institute of Linguistics fte]d staff. -It was not intended *
that an educationa] programme shode Pe.constructed as a resu]t of -
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this enquiry; the aim was«simp]y to see whether it was possible to '
collect 1nformat1on, simply and quickly, which toyld be utilised in
curricu]um design. One of the main- -problems which occurs all the way .
through the formal educational sys tem 1s the d1ff1cu1ty which students
“have 1in coping wi th quant?tative concepts and since this was a]so my
own chief interest, informatign relating to the deve]opment of maths/
. “ science programmes was aimed for.
work1ng W1th the headquarters staff of S.I.L. a quest1onna1re form
(wh1ch is. descr1bed later on) was constructed and sent on to all S.I .L.
‘field workers in PNG. The quest1onna1re approach has obvious and well- -
known limitations; however, all of the questions could be answered in B
s an' open-ended way if the respondent so desired, so responses were not
necessarily invalidated by constraining them within a narrow range.
Also, given the 1imitations within which most curritulum personne]
operate, it is an approach which is feasible,.while a more direct
approach (1nd1v1dua1 interview for example) is not. : ‘ .

[N > L4 *
" .‘ . IS

°

- Inall, ‘thirty\questionnaire forms were returned; of these, twenty <
six had-been filled in at great Tength and ‘obviously a 1ot»of care had
been- takeh in completing them. These twenty six (each representing a‘ - ’
different language group) were the ones which were utilised in the . 3
analysis, some‘of which 1s described be]ow The forms were lengthy
and asked for a 1ot of informa’tion - according]y, a lot of.information
s was received. Altholgh the questions were mainly 11ngdist1c in - ‘
. nature, the m&in emphasis of tHe questionnafre was toward educationmal™ . ’,
*  problems, as described above; accordingly, most of the ana1ys1s was ’
carried out in this spirit. - . el : >
. K \ v, $ - ; '
_ Macrae (1974) in a d1scu§sion of quantdtative featureg which are . . ‘
s common to a]] cul tures puts forward the fo]]owing suggestions:
Measuring, set theory (or classifying), Ordering, Counting systems.

Q- ) v 10 :

)
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These are topics Whiéh‘are contained' in practically every mathematics

syllabus , ,forming the whole basis of many. So there seem to.be
‘groqnds for susbecting that a “culture-based" approacﬁ to mathematics
4 (part1cu1ar1y in the ear]y stages) might be feasible. This Tist was '
subd1v1ded and extended somewhat to give the following specific areas -
. Which the questionnaire was aimed at. '

¢ B v

1. Méasurmg'

" Length; Weight; Time; Speed;‘Height; Distance; Area; Volume.

Al1 of the concepts listed abové‘are quantitative, and have
.specific units which enable them to be measured precisely in ‘
o ~ MWestern situations. Much of basic maths and science ‘is concerned

' with the description and manipulation of these concepts.”"
. L
2. Classifications . . -

‘ Modeyn approaches; to mathemafic§ rely vary heavily upon set

’ theory, whigh is basically a means of c]ass1fying objects and . -

- Co ' congepts according to various ‘attributes wh1ph apey possess.. The\ '

‘ - " basic structure of formal 1og{c can also folTow-bn from ‘such a

scheme, So, it s not difficult to' see why the wWays in which

peop]e common]y classify-can be of central importance‘in detenming‘ ‘ 1
approaches “to mathematical and.scientific studies. The h
vocabulary of c]ass1f1cat1ons ("Not A11", "Only", "Some" etC) 1S '

important too. - - ~ . N
3. Ordering +. ' .4%5; L o .7

The ab111%y to- order obJects in.terms of a given quantitative,
attrigyte (weight, Tength, volume, etc.) is easily-Seen to be
“impo#tant, both for the real understanding of the attributes and ..

PR . . ‘ . \
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- 4. Counting-systems

for the logic underlying the ordering scheme.’ Contexts 1n(wh1ch ;' ~
initial ordering exercises' are framed are going to be important. . ®
The vocabulary of ordering - “"bigger than”, “shorter than", "the .
heaviest", etc, is 4lso of 1mportance.‘? S : v

LI .
‘3 o
% - e

.’

Yoe . &

The "base-ten" system of counting used in Western cu}ture is . Voo
arbitrary, hav1ng evolved on the basis-of man' s physical charach-
tev1st1cs. "Alternative systems are equally 11d and where .
these exist they a?e of obv1ous importance for beginning’ number ' LT

-

work v . . e N
s ¥ e ::“ 0 N - ¢
R ;o -

Causality/Conditionality, . "> . . ., : . f/ +
T— ~——— fi N . g )

v

[y

In scient1f1c exp]anation the notion of a regular causé and effect

"mechanism is crucfal. Even 1n western societies, where the idea is ., '

well-developed, the -percefved ature and “strength” of cause-effect )
re]ationsh1ps tends” to depend. upon:thecontext Choosing the right g \- A

-.contexts for: work cou1d be important in early teaching progranmes. . ‘ -a

- all sections having a similar format. In the main, respondents were ., ° .,
-asked to assess how difficult or. easy it was, to express the sense of.a ¢

L \

/ o oo b .
The qdestionnaire was organjsed.inteLfourteen short sections, with

ntence (in eng]ish) in the vernacu]ar with wh1ch they were

They were asked to rate the ease of translation on a seven point
scale/from 1(= easy: short utterances which clearly.carry the same s . .
meanihg as * the engl1sh expression) to 7(= véry difficult: practical]y e .

impossible to"axpress in verfacular). -, In-additiofi, there was room for * . 1

‘comment after each -item. On occasions, respoqgents were asked to . B

describe local systems of nunerating, measuring 1ength deterniining time v

- ‘c‘ - p,.‘ ’
e * =
SO I 19 : . ‘
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.
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.



- -

etc. Some examples of the items -are given below under the
head1ngs described above.' . v . : .

»

Measuring
. . ..
"The two pieces of wood are the same length"

Easy ) . Hard -

"It takes” the same time to bu11d a house as it
does to plant algarden"

A3
v

Easy | ° ’ ) Hard

Are there any common]y used units of: length? If
S0, p1ease list those whi¢h you know of .

"The area of A plusthe area of B is equal to the
_area of'C™ .

¢

Easy- . ‘ "5 _" .7 Hard

,"The distance between A and B 1s the same -as’ the
distance between C and D" :

Easy;‘ ‘ ’ t -6 _dard

A etc:




- A B B o bl
S, ) ’ ~ At ‘ , - -~ - * )
) )
( - 1
~ - 10.. i
.2 s 7 . ' T
¢ Classifications - . 5355 T
j o Are the fo]]owing distinguishing c]assifications ‘ommon]y made
o in your Tocal context? ‘ s L2 g "
. ] s ﬁ : . ' =L
. RE Living/Dead " Yes/No. N e
2. Natural/Man-made Yes/No. ~-. — ~ / .
ES v\ B o . .\’ ,\:/
"A11 nmien are living things; Buf:al] Tiving th?ngs are not men" v
] 3 — ‘ w 5 Q‘ . .,
Easy 1 2 -3 4 5 6 7L "Hard '«
P R : | cT . - - [] 7
“Some guks are' nifs this 1s a guk sd’ it migbt Ee a»nif or.it: _
. mwhtnotby‘ ST , ~ N -
=% Ry [ 1 2 3. 4% 6§77 | Habd .-
* h , 4 + -«
N L - \ [ 4 /
. \ - .
. ‘ 'etc. . o , ; { “w .
- L . S ) . ‘ O
- . Ordering . o Lo . ‘ ’ . \3 '
ey 2 4 ’ s o
o, These 1tems pccured throughout the other sectdons eq.. -~
- R © "A {s longer- than<B"' . g0 ' )

"It took a Tonger time to wa]k from A to B today than it
. .7 -did yésterday". g
. \ - N

[ IR -
- © "He {s tﬁe biggest man here“ . ST
i . - 88C.\ N '
Q . oo : . . . v N
;EMC \ . . 14 v "
vt rovisdy e ; . ‘v\ . - ;‘ ' " - N ’ [y



Jg%éount1ng Systems

. / R v S ~
‘o Can you describe the countlng system wh1ch is. used ﬁoca]?&&
gl ~ <_'g ¢ ’ ‘ ‘Q’
- "Two stones p1us three stones equa1s f1ve stones
— _ \Four groups of threc ﬁbys each equa]s twe]v% boys" .
- S "Half as much®. S0 ’ .
. ‘ [ etc. . ; ) . i ‘: ) ‘ a
. '+ Causality/Condéfionality
;’ N r ¢ ton -
N v ' . . < N ’ . B
1 V'Event A happened because event B happened"”. ‘
. | j"Whene}er,event A -happehs . event B follows it". C e
: ¢ T ) ’ ' -
: ) “If and on]y if event A happeps, then event B fof?ows it".
v i . A
.. /* I o In add1t1on, a few specific terms were a1med t through ,
e ¢, ¢ P
'/(L o sentences such as the following.. v :
3 “ "The pbpu]ation of the village is~increasing/decreasing”
* "Not all of the people can go" ¢ <
, . "At least three people were killed" “
j . . "‘ . -
r - etc. ‘ . -

.
I
.
N -

The largest amount of 1nformation collected from the question-
“naires re1ated to the way is which var1ous quant1t1es were-measured,
and how easy it was to describe and operate upon these concepts
Description, understanding and measurement of these concepts occupies
a centra]xpos1t1on in much of the primary and secondary maths and

~

- _ | , 15




. curriculum designers.

12.

N ' . ) . ’ /
science. which i$ currently taught in PNG. ' It follows-that the\ext/nt
to which these concepts are developed and the ways in which Westeﬁﬁ
and Tocal parallels hight exist is of importance for tegchers and
The remainder of this report is concerned with
an analysis-of- “the ﬁnformation relating to quantmtative concepts and
their measurement, ‘and a discussion of how. this 1nfonnat1on might be

"utilised in the implementation of a more “culturally-based" educat1ona1

programne " (A later report will deal with other aspects of the
information collected). ’

¥ oa,
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MEASUREMENT - . ' .

B

-~

When we ‘talk about measur1ng something, what we are do1ng 1s to
describe how many times b1gger a g1ven attribute of an object is
than the same ‘attribute of some "standard‘l <Some common attributes:
used in measurement are those wh1ch have beeh described ear1ier
viz: Length, Weight, He1ght, D1stance, Speed, Area ‘and Volume. The
resu1ts from the quest1onna1res indicate that not all.of these ’
contexts are equally suitable*for tLe teaching of the bas1c '

&

_ act1v1ty ‘of measurement (which #s not at all surpr1s1ng) This
'becomes very obv1ous from a cons1derat1on of several aspects of the

re ponses. _ ‘ a

| < b ) I ’ L
‘ J : T - ) i )
| To start, with, we.may look at the difficulty rating for the -
séntences asspciated with ‘thesvarious concepts , and we find- that in _

genera] the fb11ow1ng broad statements can be made. e

3 N |
(i)  Statements relating to the coqcept o} length and weight’ are
“made relatively -readily in mogt veqpacu1ars and tbis is
part1cu1ar1y the case- for 1enjth '

(ii)  Statenments relat1ng to the concepts of Area and Volume
are made on1y with considerable d1ff1cu1ty in the
.. vernaculars

’ \ [y ® PR . \

}

(111) . Statements re1atfng to Height, Distance and Speed are made
. with middling d1ff1cu1ty

b}

As an examp]e of this, consider thé statement'“

"The length of (/' ) plus the length of (B) is equa1 to the
1ength of. (C)". 17 ,

4
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Nineteen out of the twenty-six respondents rated this on the N
"easy" end of the scale. — a7 ’ - .
- (/
. By contrast, the statement: . ’
. u
. "The area of (A) plus the area of (B) is equa1 to the area,
of *(C)". - . ‘ , S
! s )
was rated oni the “D1ff1cu1t“ end of the scale by seventeen out
of " the twenty six respondents, - ;WV/J . Cz;hg
It also appeared from the open-ended comments which were m%de '
that the use of Tength and weight measurenents (again, length 1n
particular) are far more common than for speed or volume say. Some @
interesting comments were made with respect .to the.various techn1ques .
of measurement which are employed. A selection of these is given
bélow.
1. Lengths of cane are used%as measuring rods when constructing .
" new holUses. The canes are ‘used to measure the intervals between ’
" the poles of an existent house, then these measurements are
transferred direct ‘to-the new house. : Lo
' _{Pndibl/1*karu; S. Chimbu] . R .
2. '[In describing 2 length measurement] “Put your arm three times \\
and.get me a- 1ength of wood as Tong as that" or “doub1e-span" a
- [fingert1p to fingertipJ three times" etc ' ' s
0 . [RosseH Is.f;M.B.D.] ‘ o
- ﬁ -
3. Only relative weights exfst - heavy, very heavy, heavy 1itt1e ﬁgr o\
woe ] Boa
o ‘ bit, not heavy, etc. ‘ 18 , : B

. , . 4 S
[Patep. Mumeng, Morobe] . o . \ -
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_ .18, .

Weights of various woods are canpared W1th each’ other, s are

bags of fish and coffee and cases of fish.. But 1% is each man 3
impression: usually teferred to as "heavy" or "llght"

,,'% .
el

, % %} .7
\ - O L4 ~

"-‘:}‘\ [Daga; MoBoDo] ‘ . .‘: ‘L

[W1th reference to "Dwstance"] The local unlt 1s "a day s
trave1" or "a stage“, which is not very precxse

[Nfocnark Is.; M. a% L

s
s "~.x i L

. s *:‘:i‘* -
There are terms for: truly fast, fas?, not SO‘faSt, not so
s1ow, s1ow, truly slow, stopped.™ Tﬁé?e are n6’10ca1
measurab]e units of speed.

[Rbtobas,stvﬂ,w/"

. e
e S

«/’
;
~

One can only say [in. re1at10n to area] Wny gardeh is bigger
tha% yours" - sust by looking at it - but no% using units of
)
area. :

5
p
: s

. mmmrfj Jry

[Langimar, Morobe)
. , . g
“S{ze" would be used for area. A statement 1ike the above & -
[The area of my garden is bigger than yours"] would be made s

after visual observatiori only. There is no method of . Eé,
measuring: the garden area. o 1 ‘ - %

‘éw .

»

[Binumarien, Kainantu] |
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- 9.  Not possible [to say that "THe volume of water is equal to (local
units)"]. Unless you said it was the same.as the water of N

coconuts or N jolnts of bamboo.

4

] [Nasiot, Bougainville], hd
-~ : > ‘ ,
10 The peopTe would net think of [the volume of] a solid rock and :
liquid water using the same words. A rock's volume is in a \,
di fferent class frém the water's volume. .’ ! f_ .
. ) T - § ' B ' - ,
o ‘ [Korafe,.Tuf'E: N.D.]. N
: ’ Taking these statements as being representat1ve of many others i ) |

. which were made 4n'a similar vein, it {is possible to discuss some
N ways:in Which the teaching of measurenent might ar1se most natura]]y.
, out of the cu]tura] background To' begin wiith, it might be hecessary .
' to defend the point ‘of view that teaching programmes shou]d arise out .
of the’ cu]tura] frame-work Know]edge, contepts, learning of any =
. f . real form can only arise out Bf a framework of experience. It is v o
point]ess try1ng toe xp]ain the meaning of "red" to a man who was. -
mrevious1y blnd and has Just regained his sight.\ One has ‘to
present h1m with‘a ser1es of red objects so that h_ comes to gain the
concept of reﬂhess. A simil approach can be used\to ‘teach the IR
co]ours, b]ue,,yei]ow, green, etc. Afterwardsi;une can explain that ) ' .
“"colour" is a generic term embracing 411 of these. primary concepts - -(
- but to attempt to define colour before he has experienced the range
s . of sensat1on$ would be ludicrous. True, a blind man could be taught
‘ . that "red" is the "sensory impression which results from 1ight of )
" wavelength about 7,000 A° falling upon the retina" - but such a - .
: learned definition is completely meaningléss to.him since it has ng |
experiential context. This is an extreme example, but it has 1ts

. potent1aT counterparts in many parts of ‘educational programmes ,
Q ; . . ‘

A
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If we assume then that a background of exper1ence is
. necessary to enable any meaningful 1earn1ng to take.place, then
B two basic approaches are. poss1b1e ‘within a teach1ng programme.
*One can teach so that lTearning arises out of experiences commonly

and provide (or at least make the attempt) the necessary range of
experiences as an integraf:part of the programme. There are
problems associated with this latter 2pproach Probably the most
serious of- these 1s 'that the educational programme is perceived
as be1ng tota]]y d1st1nct from "rea] life" - samting bilong skul -
5 whereas mos t programhts in PNG (and other parts of the wor]d) are-
now aiming in the d1rect1on of a closer affinity between school
and_community. A second problem is that in many cases it is
possible for’ dysfunct1ons to occur between school and commun1ty
}earn1ng, totally d1fférent approaches may geﬁbrought to.bear
upon the same problem in the two contexts, wi thout school or )
cmwnunrty acknow]edg1ng the ex1stence of, the alternative approach..

o ~ This,must surely 1ead to confus1on and misunderstanding. The K

_ arguments. for building -upon the existent cultural exper1entia1
“ -framework are persuasive.

. We now proceed witn the discussion by not1ng first that

bigger a certain semething is in comparjson th a stendard
something. . (For example, we measure 1e\gth n terms of a standard
metre). Comment 1,.above, is 1ntenest1ng in that it indicates
that there is no need for a stasmdard unit when measurements of \
_— o - » .
*house dimensions are made dyring this_particular building process.
The house itself is taken as the standard, and a replica
“constructed.simply by transferring a dimension;,marked on a
oL

3
. ' >}
Q . Iv...

encountered in the culture or one’can neglect the cultural’context -

measurement was descr1bed basically, as. the nunber of times s



_introductionto the Western system of measurement.’

“and in ef‘ecf‘become'tenms'of measurenent

Thist is aggerfectl& sensible
procedure, so long as one is concerned onJy w1th rep11cat1ng 1&ngths.

* One would need to be careful in, br1nging up the concept of a standard

’ un1t of length, and its dgefu1ness, in such a context where procedures

piece of bamboo, from the old- to the:new.

can function perfectly well w1thout 1t Comment 2 on the. other hand
1nd1rate; a context in which the concept\of a “unit measure of Tength
could very easi]y be introduced. If the name “metre were tagged onto
the arm Tength measunement,gthen one would iimediately-be into an
’ Thexe are
appropr1ate and 1nappropr1ate contexts where the concept of a unit
measqrement can be introduced. R Yo :

. ’ ¢ oY L

! VCBmments 3 afld & are 1nterestiné'(and’representativé of a Targe’

number of others) in that they- demonstrate the way:in which Qesc?1pt1ve :

terms, in a-specific situation, can take on the meaning of’"abso]utes",

th1s in a Western context also and indeed primary maths procedures
current]y in uée.in PNG (Mathematics Pr1marv §y11abus Departnent .

“of Education,  Konedobu) are aimed at teachiing the mean1ng of "Tong" -

and "short" and "heavy" and "11ght" through very concrete "procedures .

There could be something to be said though for using the s1tuat10ns in.

which such comparisons are commonly made, before moving onto less
familiar and-obviously engineered situa£1cns In this way, a link
between school and ‘the outside WOrld might become Wore, apparent
one should be atépa1ns to bring out the fact that the terms heavy,
long, dastant etc. are comparative to-some situat1ona normAhich

. always exists; that is, they are made with reference to some kind of
. vague, standard.

This coiod easily lead into a programme of 'u
measurement in terms of ktandard un1ts . C : e

- \
69 Y.
N et " * £y

“NoW,- 1t fs true that we do -

Also, -

[}
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Comments 5 and 6 also feed 1nto the kind of d1scuss1on of the 1ast

. - .paragraph. They indicate the sort of trouble wh1ch 1s  likely to occﬁﬁ
.. }E in gett1ng across the idea of f1xed and constant units, “A day's .
. if;ﬁ travel®, referred to in comment 5 1s probab1y the mhst appropr1ate

distance unit in the cu1tura1 context. But it is going to vary

“< accord1ng to the spec1f1c Journey wh1ch one is talking about. - and its
is very 1mportant to. bear th1s in mind 1f one attempts to 1ntroduce '
the western concept of d1stance, part1cu1ar1y Jn relation to length
of journey. i ‘ '

»
4
5
i

/ ] The next two. comments 7 and 8 which re]dte to Area,,ind1cate
. “-qu1te c]ear1y the kind of prob1em which one would be likely tq -
‘o 2 ¥ encounter 1n getting across the concept. The concept of area, and
its measurement has s1mpﬁy*hot developed in a]mOst all of the groups -
covered by the survey - presumab1y because it has never been
needed. True, the possession of land“{s of central importance: but
* size alone is not the only criterion which has to be horne in mind.
Y. Ferti11ty, location, terrain, etcy all contribute toward the
de51rab111ty of a piece of land, in addition to its size. (A study
of the Australian realyestate. market will 111ustrate a s1m11ar
- ‘phenomenon in Western society) If, then, one 1s to. 1ntroduce the
concept of area, it. wou1d have .to be-done with these constraints borne
inmind; a text where area was the prime factor would have to be
chosen. ’K/::2L1e of" 1nteresting teaching suggestions were made.

@

! ,
"Perhaps. it could be‘taught in terms ozlgow many Coconuts could

. 2 be planted, since these are aTmost always p1a§ted at regu1ar 1nterva1s"
" _ " [Nasiot; Bougainv111e] , ?: , - \
. - [Area cou1d be taught in the context’ ofgé Number of potato YOWS ,
R ) and number of vings p1anted in éach® [Kewa; ng .D.]
o Lo . 2

)
%%ﬁﬁﬁﬂaf*‘
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Both of these suggestions are interesting‘in that they dnd{cate
«  that direct analogies between local and Western scheme® do in fact , e
-+ exist. In the first suggestion a "coconut space" is a standard (and
fairly fixed) unit of area, while in the second there.is a direct
. re]ationshtp with the measurement of area by “length times breadth“:
These relationsh1ps might well be used. in teaching strategies.

-

3

W The 1as§ two comments point out the similar d1ff1cu1ty which .
£xists with tbe volume concept. In general the concept of vo&ume T
as space occupied”, regardless of what occupies it, is not ‘
needed 1n viliage society, ‘and this is clearly indicated by comment

. 1p So, one would need to, be careful 1n the introductiqn of the
generalised _concept, and a more gradual’ approach, using liquids 1in
the manner indicated by, comment 9 might be more valid. Another 4

’ .~ similar teaching suggestion was received: - )

"[Volune could be taught] in terms of metal dooking pots of \
water or in terms of varying lengths of bamboo tubes, with bambéo - ' .
tubes’, both length and diametér could be variab1es easily ° ‘
maintained -and measured"

- . [Hototas: Bougainvillé) ‘ .

- . < -
v . . ® . R

"A cookingspot ?ul]" is a perfeCtly respeccable unit of
Nolume and the bamboo tube 1s as close as one.is likely to getj?
o4 graduated measure found in laboratoriesx, In general, what

is being suggested 1s that there are a great variety of possible ° '
“tarting points from which one cun take off; in any teaching . o
programmey and it seems to make sense that the startlng point | .
should be one which is aliready famiTiar and comprehens1b1e,to T )

learners. Eventually, of:course, one has to Jeavexfamiliar

\)4 . ¢ W P
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si}ua*iovs'with which 1earﬁers dre acquainted; but the transiiion is
eased by at least starting off oh common ground. This principle of
2 qmov1ng from the known to the unknown or from the relevant to the-less

relevant 1s well illustrated by the fo]low1ng comment which was

rece1ved

€
\

“Coffee growing'bas made a start as a cash crop, The people are
being paid according to tiie yeight of their coffee, and this is ‘fon |
most the.only encounter with the qgs%ern "weight" concept.” It s a
mea"‘"qul context _as they are be1ng paid for labour and, the labour
is concretely EXpressed in.the weight of the bag of coffee beans.

They are intimately acquainted w1nh ‘the fact of the bag's weight,

having carried it for miles! Some have the feeling that ‘they may be

getting cheated by those who do the coffee buying, singe the seJ]ers
"do not understand the system’of weight" .

~ _ -

Y

- ~ o [Dadibi/Mikaru; Kainantu, E.H.D.)"

Having set up the principle that teaching programmes/(particuTar1y .
3 in adult education and ear]y primary) should start off from the
cultura11y kngn, the next sections indicate whichtituavionsare 1ikely
to be easy and which difficult, thrqugh an ana]ysis of *espondents
_ratings. of the ease of utterance of various sentences.| The figure in
brackets following each senteg;e is the weighted mean “d1ff1cu1ty" ‘
score which was attatched to each. A score of 1, 0 1nd1cates extreme
ease, while 730 indicates very great difficulty. d{For example; (i}
below scores 6.0 and is thus rated as being difficult, while (114) rates
a score of 1,2, and 1% thus considered to:be quite easy]. ‘

-~ . ,

~1 " . ’ -
L} . s R
(

o)
.
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Length - . 5y
(1) The length of the‘piece ofﬁground is (1oca1 units). (g!{; : . R is,

(11) The length of the pole is ﬁﬁne feet (accept1ng that peop]e
" will not unders tand "n1ne ‘feet")., (3 7) '

(i11) The two pieces of Wpod are the same 1ength (1.2)

’

(iv) " The length of (A} RQus the 1ength of (B) is. equa] to the 1én th

of (C): (3.1) —
Av) -Ais 1bnger/shorter than B. (1.5) - ) . g ?
‘%"“ E R - ' 1

" The sentence wh1ch is rateéd as being most d1fffcu1t is the f1rst and ‘
this is entirely due to the fact that very few genera11sed 1ength units '
exist in'PNG societies (although a few rough med%ures do exist withi
specific contexts). Among thefew genera] length units reported wer"the

folTowing: -« . S
3 . P . -

o

Wagu: « 40" - 50° Daga, M:B..D.
Sewa: . -4' = 6' : -
o PN

Kiksi®  5' -  Faiwol, K1unga. WD

body dimensjons, e.g.” ) N R
‘ J
long as your aym (~_28")
. ’ TN
long as your legf( ~ 35! Rossell Is; M.B.D & f‘%‘
Tong as your filgger (- ’ ,;;‘l,
- o A (';/’
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- vague and non- unique where they do\exist For, examp1e, for Kamaﬂo-

’ concepts. 'Thé fact should be stressed that- the ‘units of length area,

Weight , “ - e T v

(i11) -The two.stones are the same weight. (1.2) ~ -

Lo . * ) ' | L"'D’ ‘
S (In genera1 the rest of the sentences were not rated as being too.
d1ff1cu1t, and the main conceptual d1fference as compared with the

Western, seems to. be in either-the absence of units, or of the1r being

Kafe in the Eastern Highlands., the four "units",of length are "short" >,
“1ike-short". "11ke -Tong" and« “1ong", and s1n11ar ad3ect1va1 units |
were reported from other areas, The d1ff1cu1ty which is Tikely to be
encountered in introducing the invariant nature\of units “is ”811

11ustrated hy the following corment. -

4 . 8 N ~ .

"In teaghing [Jengthl the teacher shou1d be aware of the Tocal

etc are constant and not Just relative;-i.e. a foot 15 an ekact 1ength "v
and is a]ways th° same 1ength" [Mumeng, Morobe Districtl -
.. ) \

- 3

Thesé remarks concerning the unique nature of length units are ang
app11cab1e to measurements, of other attr{butes of - ubjects, such as
weight, volume, etc. h ¥ ' ‘

N . " B - .
) . N S -, PR

(1) - The weight of the object 1s (10ca1 unitsf’ (8.9)-

(11) The weight of the object.is 5lbs (accepting ‘that peop1e Wit not\\
~understand 51bs) (4.3)

(iv) The weight of the man is equal to the weight of the rock. (2.6)

(v) . The weight of (A).plus the weight of (B) ismequaI to the weight
' of (¢} (2.9) .

(vi) _ Adis heavier/1ighter than B. (1.7)

(‘
Y
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- -As with-the concept of 1ength 74t is the idea of a genera1ised unit which
g1ves the 'most trouble, and no we1ght units per se were reported. -A few measures
such -as “As much as. a man can carry or “As much as a bag of sweet potato" were
COnmented -upon, but these are even more vague than the length measures which exist.
For examp1e¢ a . list’ of we1ght terms confined to "heavy; a 1ittle heavy; Jight"

! as renorted from Kiunga in the Western D1str1ct is typ1ca1

o ! \’ .
B In addxtian these adaecttxal terms can only apply, to a spec1f1c context, o
_and as’ such are peing made 1mp11g1t1y in terms of a si uat10na1 norm.  For. example, *
< if we say that tﬁe bag 1s "heavy; then we must have some kind of typ1ca1 bag 1in
: mind to compare {tﬂwith This works perfectly we11 w1th1n—fami11ar situations,
‘but one is lost when ft comes to. descr1b1ng weights, .in an unfamiliar centext. 1In
this casé a déneralisea standard is iheeded. PNG culture in general 1acks such.
f_a standavd (because 1t has never been needed), and the- introduction of such a

concept wou]d best be framed 1n a situation where it ‘was seen to be usefu]

L b . A .
N
£ . . ) o > , 3 [
e s P . i
- - ~ v
v . ¢ .
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(1) » A runs faster/slower tgan B. (2.1)
(11) A runs at the. same speed as B: (2.6) -
4
(1i&d, The pig can run twice as fast as the boy (6.7)

_The third seatence is rated‘as being extrenaly difficult to translate
accurately into vernacular; the main bo1nt which is made is that the exact
" quantitative relationship is just about impossible (and this holds for

measurement of the other ‘attributes too). To say that someone is runnimyg faster ' . .
than someone elseis re]at\VelyLEasy, as the difficu’ty rating for (i) indicates,
.but ‘to quantify this further is very difficult. Some respondents showed o

considerable inventiveness in framing the trans1at1on in a way which wou]d be
1nte111q1b1e. "

R 28
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"If you ran from here to.the house, the pig could run from here to the house
. - and back here in the same t1me". ' |

. [Kewa S.H. D ]

"The pig running and reaching the water could return. And the.'boy could (just)

reach.the water. . - - "
[Nasioi, Boygainvi11e]

¢ : :

Th1s kind of discussion involving different distances travelled in a fixed
\ time could be used as the basis for getting over the idea of comparat1ve speed=

Certainly, there are considerable difficulties associated with this cqncept (1n
its Western sense) and this is well illustrated by the respondent who writes:
"§peed can only be expiessed in. general terms: . ie, fast, very fast, slow,
s very slow. Lacking a unit of time and a unit of distance, there is no real way
y c s 0 /ﬁ
to express speed; hence no local unit of speed”.
< [Dadibi/Midaru: S.) himbu] -

-
»

It is inté%esting to rolethat in a large percentage of-the vernaculané
samp1ed there was no comparative cbnstruction. This means that the 1dea.of "faste
_than" (or "longer than", "heavier than", ‘etc) may not have qudte the same meaning
as it does in english. Consider the following two examples, which are fepresenta-
tive of comments made about sentence (i). * e

¢ .-

o, " No comparison construction. "A runs fast. B runs slow". PRI
3 * 5

There is no comparat1ve ‘degireé "in Binumarien, so the statement is not a
conc1se ‘one. However, 1t may be expressed as:

r * ’/i..
v T

- "A is a great runner - gs is abovg B".

/ "39 o N |
AN - . A
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Now, the literal translations given above do not have exactly the

First ianguage speakers of

same meaning, in english, as the original.
english would agree that "A-runs faster than B" has a different
connotation from "A runs .fast, B runs slow”.
that attention has already been drawn to the vabsolute" interpretations
which Papua New Guinean students tend to place upon purely _gmggrgtlx_
statements. (Jones, 1972).
students respondedto an item involving the word increase, the_ following

statement was made. -

It is interesting to note

In a discussion of the way in which PNG

"A11 it [ie. the sentence containing the word "increase"] indicates
is that population is now greater than it was some time previously, a
- fact which was understood perfectly by the first language sémp]e - all
responded correctly to the item.
other hand, impose the extra implication that (a) the previous popula-
tion was small and/or (b) the present population is 1a?ge, and answer

accordingly . *

The second language sample, on the

This 1mpos1t1on of the extra implications referred to above could
possibly arise out of the fact that some of the respondents had first
~ languages which contained no comparative construction.
could be this‘tendency for -purely relative constructions to be viewed in

more absolute tems.

Height

Hence there

Are there different words fer "he1ght"

and "1ength"?

Is "height" expressed d1fferent1y from

"distance"?

[

@]
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(i) The he1ght of the tree (as Opposed to 1ength) is (1ocal units).
(6.1) . , oo

(11) The two men are the same height. (1.82 h
(iii) A is higher than B. (1.8)

It appears from the answers to'the first two q“QﬁFi°"5 that Fn
many cultures:in PNG height is not distinguished from Tendth.
Going a little deeper into the replies though, one finds that distinc-
tions are usually drawn (and indeed it would be rather surpris1ng if
they were not) However, cne wou]d need to be rather careful, in many
situations, 1n drawing distinctions. between ar comparing lTength and f
height measuréments. The comments below sneak for themselves.

A thing "goes up'i for heightﬁ but is not really in contrast to
the term for long; i.e. either can be used for tall, but not both
for long. . Yo '

[Bena Bena, Gorokd, E.H.D.]

Height and distance are not abstracts in the 1anguage Ne1ther is
heard. -~ ’

>

(Usarufal ‘

. N o St )
If an'object is in contact with the ground, 1ike a tree it is the
same [as "length"]. If separated by a space, like a plane, it is a
‘e : ;e ® A
diffeérent word. ‘ .

[Woodlark Is; M.B.D.] . P




¢

. . : :

!
!
]
"* Length measured horizontally is _measured as short, medium, 1§ng,
etc; th]e height vertica]]y is expressed as "its leg is short,:
mediun, long etc.

A

' [Patep, Mumeng, Morobe]
It i{s easy to say that two men are the same, but it is d1ff1cu1t
to specifically {ndicate the idea of height.

[Aiua Kainantu, E.H.D.]

Often the two terms. Ifor height and length] are mixed, so that
length can also mean height - but not vice-versa

N

[Daga, M.B.D.]

To get across that you were comparing he1ght you would have to
©say - "these two men are the same. zThey are tal1/shart".

One comes up against exactly the same k1nds of prob]en con-
cerning Units of height as one does with units of langth. Usually
they do not ex1st A couple of respondents- reported that referents,
such as a length of bamboo, are used to transfer 2 height d1mension '
from one location to another; this is 4n contrast to trans‘err1ng ‘
the d1mension in terms of a standard unit (such as a foot or 2 metre},

‘Distance ° - - 2

Is it possﬂgl:‘:: d1st1ngu1sh between distance  Yes - -9
"as the crow flies d the disfance from one point No - 17
- to another as one must travel between them? -

.
3 ' 1
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A B
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(i) Witk reference to the diagram above how easy isf1t to say QA
concisely: : (AN
. “The distance-between A and B remains the same; no -
matter which of the two paths one takes". (5.6)
S . - . "
(ii) The distance between A and B is (local units). (5.8) B )
, . w \
E ‘/ b Y (._ W
(i11) The distance between A and B is the same as the distance
between C and D. (3.2) =, ~ T , Hﬂ
iv) The distance between A and B is less than/greeter shan the 5,
distance between C and D. (3 0) o A T
. ' AN c";%"a , )
(v) A is farthér away/nearer than B. (2.2). 2 -

Referring to (ii) we see that, as for the.other attributes, it ]
is difficult ‘to specify a distance accurately, s1nce no local units
exist.> The following two comments illustrate this quite well.

7 - N -

We.can on]y say "as far as such and such a vaIage frqn here"

[°osse1 Is;.M.B.D.]
L~Ae?

»

The local unit is "a day s travel” or "a stage", wh1ch 1s not(/

very precise,
[Woodlark Is; M.B.D.] ' : Ay .

B Tpe high difficulty score given to the first sentence indicates
that the distinction between "straight 1ine distance" and. "travelled
distance" is hazy. This is not really urprising, since the concept

33 :
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s of d1stance as "distance travelled" is far morezhseful in PNG cultures & .?
> and in most cases too in Western society, One respgndent‘makes this o ¢

R ) pq1ntwen- . _ o

7
A
B %, lé”

The idea of distance is releyant only to,the‘paths’that must be
‘travelled, so the distance batween A and B depends upon the path.

{Patep, Mumeng, Morobe]

v

oo -

L e 1 : . 1
_ And this idea bf-fﬁeevaluationséf concepts in line with perceived
usefulness in the environment is illdstrated beautifully by the
fol1ow1ng comment whlch refers to "distance as_ the crow flies™.
. [t wou1d be easy to get the. coneept over] if you could
convince them first that it 1is meaningful to talk about distances
"as the crow flies™ what good does such a Measurement do them? 2
In our cu]ture [i.e! Western] no-one ever travels directly through the
2artn, so no distances are ever recorded as chords of the earth s
cir;1e. even though‘that would be the “"real" distance. o .

i, . -

[Nasioi, -Bougainville]

This, ‘highTights very nicely the difficulty wh1cﬁ§15 1ikely to be
eXpef1encéd in teaching concepts for which no use can be seen, and
which do not arise out of experience. As the man remarked above, -
teaching distance between New York and Port Moresby as' distance in a
straight 1ine through the earth would be rather ludicrcus and
'somewhat confusing. However, the fact remains that "crew-flight"
distance is a useful con?ept in manyﬂWestern situations - but this
. concept is probably best left until it arises naturally out of a }
contest where it does hqve meaning. Air travel is an obvious
example, and indeed this has had an effect 1n some places

Ric BRI
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.Our people do understand ﬁ]ane Travel ;traight from Tufi to Wanigela
as opposed to the circuitous canoe tr1p

indicate s tra1gh
¢

The word dambu can be used to

L

[Korafe, Tufi; N.D.]
‘4; )“/ ‘?.- RN 4 ‘
In some soc1et1es, the concept is QbV1ously very well developed, as
: the fo]1ow1ng comment shows .

g

"If we went straight, thedistance to go from A to'B, or to go from
C to O; their distance would be the same". ie. this distinguishes
distance from the length of the roads between places.”

AT one can say in general is that any effect1ve educational
programme which 1ntroduced;¥§stern concepts Qﬁ'distance measurement

would have to be aware of-Joca] concepts, and the programme would need
to'be planned according]y —
Area . . : ' )

x

(i) The area of the garden is (local units).

(6.6)

(i)

The areas of*those two gardens are the<same.

(3.6)

(ii1) The area: of my garden is bigger than the area-of yours.

(3.3)

v

(iv) The area of A plus the area of B 1swequa1 to' the area of
. (4 9)

oy

El
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"+ above:

‘ambiguous as it might refer “to fertility as well as size\

é» ' It's the concept that is d1ff1cu1t

32. .

How easy would 1t be to say, with reférence to' the diagrams
‘\h-’ v : \

&

"Thé areas of ‘the figures are the same, although the shapes
are different". ( 5.2 ) <,

© " The overall impression which.one gets t;£i¢;he*6??f1cu1ty
ratings 1s that the concept of area (in the Hestern sense) is

There is certa1n1y nothing which |

handled on1y with difficulty.
approaches a unit of area, a1though - as was pointed out ear11er

" the "space needed for one coconut" or something similar cou1d _ ’
~ As the respondent put it: - b .

serve as a unit of area

4

Tﬁe best context [for teaching Area) would be garden sqze.‘

or cocoa p1ant1n%§$ size; re1ated to number of- trees per unit.
areaM ]

S -
q . 2 - 4

. [Rotobas; Bougainville] ‘ IR

>

N

) 1 .'.
N .

f.A few comments will give some idea of the state of deve10p~
ment of the concept 4n most of the groups covered

¢

One can on1y say "the two gardens are the same", This 1s °

.
.

[Afua; Kainantu. E.H.D, ]

things in some way, but it is doubted in 1act o L/
o starufa}

s * ) ' - . N . ’

?

e
fl

Une can say.all these :




It could be said [i.e.: thaf the two gardens are equa] in area] but

1t would always be debated ;5 %

. [Bena,éeﬁag'gﬂ§oka;-E‘H.b.]

‘;. - “},\ T, .
This Tast comment is %ntg?gsting'inqthat it does indicate a context
in which a measure of area would arise naturally, and would be seen to be
use%u]. An effective teaching ;tfategy mighxﬂarigé out of this. Agoﬁher

respondent.made this point well.when hg wrote:.

] 2
3 o~ -

IS
A]though at present there 1s no shortage of l@nd, the situation will

_change if Chimbus are a]lowed ‘to. re- sett]e amopg the peopqe Then the

mattér of area will become.morq mean1ngfu7, aﬂd could even now be a good

frame “of reference. . g \ i

eé“’*'\ jr ~v:‘:n‘ *
. [Dad1b1/M1karu S Ch1mbu]
A

! W\J R :#\ :, "\Q‘

It seems as if it is the area of land through wh1ch the coﬁcept could

be moSt easily and va11d1y introduced (this sdggestion was almost unanimous),

but there were iome other suggest1ons too, such as from Rossel Is., where it

was sugbested‘t at ‘e area “of a%¥ferent 55113 would be a meaningful context.

L]
Volume .
—_—— c\.,: ‘ ‘5 i ‘ - ¥

(i) Are there terms whicﬁgéxprgss the volume of:

v f o ’ “: ’ h
(a) A block of wood, - Yes - 2, No! - 24 . e
Tyie . LR
~(h)  An amount of water. Ty5 - 8, qu'- 18 ,
(c) A rock -Yes - 0, No ;‘.26 ’ {v.
(d) The amount ¢° spaéé Yes - 2, ;No - 24 .
’ in a house or gther )
ho]]ow{obgect. oy .
. sl B
31 |




“of vernaculars. In addition, (i1),(£tt) and {v) are all rated as be1ng

' ‘ like rock and waterf As one respondent wrote with. reference to (v).

At

. useful than it is 1in relation to solids (as far as most PNG people:are
. One wants toidevelop the idea of volume as a geperal attribute of all

Imaterials, then the following,comment - w1th reference to (v) above -' '
N shou]d certatnly be borne in mind. ¢

.volume to the rock, it would help. If the rocks were spherical and the

\ S 34, e .

(1) (Thégo]une of this stone is equal to (local units). ( 7.0 )‘
(iii) The volume of the water~1s equal to (local umits) ( 6.8 )
(iv) The volume of: 11qu1d in the two vessels is the same ( 4.3 )

(v) The voiume of the rock is eqnsl to.the volume of
the water. ( 6.8 ) - L o, < N

o T .
(i) shows that with the exception of some terms for volume
of water, the volume-concept is almost totally ‘absent from the sample

.s0 difficult as to be almost 1mposs1b1e“ This i§ not tod surpr1s1ng,
since volume (as opposed to length or weight say) is a concept which can
easily be done without in PNG societies. This is particu]arly the

case for the abstraction of ‘volume from two- very different substances

<, a a . . . v
. .

This kind of‘cohparision does not exist, there being no reason for

&

;

-

L W * [Binumarien, Kainantu; E.H.D.]
The: 1dea of volume in relation to 11quids +s more immediately

concerned anyway); so this is probably %he best place to-start, If

3

j If the container holding the water was obviously simflar in

water were in a thin bamboo, for example, the {dea would probably be’ ' -
lost. [Dadibi/Mikaru; S. Chimbu] i '

[ 3 8 ' e

A
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ILM_E.. ? S '17 | '

(Tength, volume, etc) which have been so-far %ea1t with, in.that it
represents a much less tangible entity. Even so, the quantitative
aspects of-time are of importance in many educatiomal programmes and
diffevences bzuween Western and 1ccal systems could lead 'td problems
for learners+~ ) .

5
PY
» WS

-

(1) A1l respondents regorted that‘words or phrases existed\*n the
vernaculars for the fo1IOW1ng time periods. '

Two ygars ’ .

A

..~ B.  Three months
C.. Two weeks
D

. 'Three days‘

v
-

Years are reported as being measured in terms of (a) planting
. seasons (b) festivals (c) natural phenomena. For e;ampig.

- /“ *d\
a-———/

(a) VYear 1s equal to a "taro cycle" [Salt-Yui, Chimbu].
(b) Year = §1ng sing fest1va1 [Kewa; S.H.D.1. " .

¢
|

“(cé Year is the same work, as the Tow-tide season, as the low-
tide season comes each year. .[Rosse1 Is.; M.B.D.J

-

Months are almost without excaption equated with tha phases of\the .

moon ; frequent1y "moon" and -"month"- is represented by the same. word.

ot

Time contebtualization'is rather different fron the other concepts’
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© - é~ . ‘ \ . . . .G\.‘ .“é
Weeks are in many cases represented by the 1mported pidgin word
"wik™s in other casés\it’ is referred to in terms of a speC1f1c day of -
- the week: e.g), . S A -
’ Tw3‘weeks = two Saturdays‘fbadibi/Mikarq;“S. Chimbu]. R S

-

[ . . ” n' P ‘5;{ : "n » v
Days are usually ré?erred(to in terms of light/dark. eééfjf ‘

: day ='-"sun-time" [Salt-Yui; Chimbd].. .
. SN A o | = o ‘ .
In ansyer to=thé'ouestion: LS o \\> LR
"Is there any countéble un1t of t1me smaller than the day?"
C “&7‘5 o Ty ST
) , most respondentk replied in tne>af?1rmat1ve However, from the C .
examples which were given it became ‘clear that what ‘was béing raferved -
to were specific Qotgt in t1me rather ‘than a unit of time. In many . l‘i ..
cases, the. day-is’ divjded up into a.seriés of "time 20nes" which shade -
one “into the othersesghe complexity (or otherwise) of some of. these
is 1nd1cated bw//ﬁéeexamples below. v : , ot
- W;W ' ) X . {;' v ' B \ g
! Kamano/Kafe* E.H. D.%% ’ e A
day 11ght/sun ) ‘ .
‘Just morn1ng Fr T about 10.00 a.m. - mornfng b
sun rises * . J. o
. midday * 10500 - 2.00 p-.m. ) 7 O At
: _sun turns  %700- p.m. - ) ¥ ,
sun dies 5.00 - 6.00 p.m., . - C LR
. dark - 7 DO p.m. o ‘ : i T

night ‘ fron bed-time onwards




Y

VR

NI Y
~

_ ’ / -
- .
trying to Tlight ‘3.00 - 4.00 a.m., - » . - o
_about to light  5.00 a.f. ear1y‘%orning. a
Tight 6.00 a.m. ;} ,
. ( .
. Woodlark Is.; M.B.D, P

4

There are only terms for Morning, Afternoon and Night.

© ’

Kewal S.H.D.

- o

Time fs judged by the pasition of the sun in the sky; now equated'

N h (in some sense) ‘tO po-lnts On ,a"C“OCk
) ~ ®
- Turning . ' _
more, moie - : Turn1ng.down .
- In the
¢ - middie

" Turning more

L)

. .Turning
) i X -
- 2 B
. b s N .
Sunrise o AR . . Goes under
*(comes up)————— S —F -
.iz‘w;& . . - " - K '
Given below are respondents’ diﬁf}cuTty ratings for various sentences
3

»
’

involving tige concepts, -

+ (1) It took a long time to build the house (2.1)
(11) It took a shprt t{he to walk there. ( 2.4 ) .

Q . . ' ‘ .(1'3 ' .
I - P . .
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0 )’ )

(111) At what time did you get there? ( 1.7 ) B N
(1v) 1 got there at (point ‘in time). ( 2.5) I
(v) I went there two months ago. k 2.0 5 - '
(vi) 1 will go there in two\dayif time. (1.5) \ v . . .
(vi1) In the past, I lived in that house. ( 1.0 )
. (viii) In future, I wii] do.as you say. (1.1) . )
/ (1£) It takes the same time to bu1]d a house as 1t does to p]ant L
a garden. " ( 3.5 ) _ - e . S ae T )
(x) . Yesterday I walked from A to B, today 1 walked-froi C to D,
- ‘and on both occasions I took the same t1me. (4.5)

(xi)‘ I dropped the obJect and shouted at the same t1me.ﬁ:V‘ 2;

(xii) Event A in location 1 and event B in 1ocat10n 2 occu red
. similtaneously. ( 2.0 ) 1 -

(xi11) It took a Tonger time to wa]k from A to B today than it
did yesterday. ( 3.2 )
~N

(xiv) Doing activity A and then doing act1v1ty B takes the same 82N
.o time as doing activity ¢, (4.2) - | i\ !
e _ .
0vera11 the sentences which deal with points in time, the
i past and future are rated as being quite easy to express. It 1s
only when we get the concepts 1nvo?v1ng length of time, in a
fa1r1y specific- quantitative sense, that difficulties arise .
The fol]owing two comments are fairly typ1ca1 ' .

&

— . LI
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2 . . . = ’
. [With Ref. ito (x)]. "Theroad is the same; cannot say that the time
' is the same!. o
[ 3 . [} o M ’_' \ -~
v o . Y [Kamano/Kafe, E.H.D.] -
‘ [With Ref. to (xiw}]. This can be said, but it's awkward, 1f it is in
units smalle than days'y:-it's hard to express that it 1s the~tTmes 5

"

. . °'. _[Patep, Mumeng, g{ebe] N

- f e P .
The concept of simultaneity is easi]y handled by practically all of
the vernaculars and this is the casg even whenthe events referred to -~ .,

- .

- v

to [hith ref. to (xi1)]. * "Only possibIe 1# both events could be-
o, described as near ach other -geographically®. ‘

~

e
.-

[Bena Bena, Goroka, E.H.D.]

- '\ s , . . “ - f.‘
(With ref to (x11)1 "Event A happened and event B happened‘E - _}
‘The conjunction used 'indicates that they were either clggs]y -related

act1v1t1es or were happening at the same time.

. ' _ [Patep, Mumeng; Morobe]

From a number of respones it appears. that "time" and "distance/
space"'are-often treated as the same basic concept, This, does not
‘Tead to difficulties so long as cbmmbnicators‘have a common under-
standing of a "nonna1 rate ofntrave1"° but, it ean obviously lead to
misunderstandings when a new context, with speed unkpown, is
encountered. Thjs phenomenc 1s exempl{fied by the fo110wfng responses.;wxx
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O

_— {Ref. to (x)]. Literal .translation as follows:

A\

40.:
\ ’ I ) ' ’
[Ref. to (i1)]. Tbey wou]d say “the road 1s short", -~

> [Daga M.B.D. J iR
. !

It is possible to say these things ("it xbok a long time .- - -
etc) but only in relation to the nonna]itime it takes to walk such

"a distance. A-stranger to the.culture would not understand-.

[Binumarien, Kaihantu; E.H.D.]

You would tend to talk in distance terms rather than time.

N -«

[Korafe, Tufi; N.D. K ’ .

"~

"Yesterday from A to B I-reached. And today from C to D I-reached.
Same reach-part to-feel/experience". (The two trips felt same in
distance - both “time" and “space™ are measured by "distance").

[Nasioi; Bougainville]

An appreciation of this perceived equiva1ence qf distance and
_tige (and the effect.which this is 1ikely to have upon tﬂﬁh"speed"
derivative) wouTd be essential for any educatigpa] programme which

' sought to make use of these concepts. The almost total absence

“of a genera] unit of time (shorter than a day) - as opposed to
distinct points in time, which are numerous - would aléo have to
be taken into account. .Insofar as units of time of the order of

.days, weeks or years are éoncerned, there does not appear to be

any conceptual difficulty. Problems are more 1ikely to occur
when relatively short periods of elapsed time are considered The -
area of “historical® time was not tapped in this survey; any
conceptual difficulties assocég;ed with this dqmain are 11ke?y to be
of a different kind, since it is outside peoples' direct experience.

R

P




SOME SU@GESTIONS*FOR AN ALTERNATIVE CURRFCULUM STRUCTURE )

y .

There have been a number of 1nvest1gat1ons within Papua New Guinea
dealwng with conceptual difficultiés encountered by students throughou;
the educhtional system (e.g. Kelly 1971a, 197115, Pr‘ce A%08,

Jones ?nd Wilson 1972 Jones 1973). The purpose of this d1scuss1on is-
. not that of spending a considerable t1me in synthes1s1ng prev1ous wark

in the lzght of this report. There is no need, since the basic results
: of this earlier work can‘be summed up inva nutshell:

e

Etudents expenience difficuity in dealing witn Western science
conceptci and are several years "hehind® their Western. counterparts.
Y ' o
It is important that teachers are aware of this fact, otherwise
they would be making assunpt1ons concerning their pupils which were
totally unfoupded. However, a recognition of the probefns {s not the -
safie thing as a solut1on (though it is an obvious first step), and
_indeed it may.be the €ase that a solutign {s not goﬁng‘to be easily
- located within the present structure of .education in PNG. In order
to amplify this last statment some consideration has to be given td
the way in.which culturally foreign raterfal fs d{gest - and a
useful point at which to beg1n is that of the learning of a second
language. . ‘ '

-

Any language is'a symbol1c way .of represent{ng reality, and
*Spoken or wF?tten forms of the language all have their referents in
real-1ife experience Consider, for example, the very s{mple .
concept of [ 9151" The word serves simply to represent a class of
things which we know from 1ife, and Madchen orﬁﬂerched (in German
“or Helsh) Serves_ equally well as a symbol. In effect, then,
4’ Tearning a second language consists of 1earn1ng new symbols for

4«)
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concepts‘which‘aﬂready extst for the 1earner we can represent this
process in the way shown ‘*e'low ’

o
A%

e et

Lar‘fguage 1.

3:" w.f ‘ :.".é ‘ s
’ : o T e Equivalence of 2
Concept. . _ symbols-becémes . -

a " apparent, .. . \

Language 2. . - e ¥

. -~
- ‘ 2 nd
' &

Th'ls can on'iy york of course; 17 the concept for which a new
symbo1 is being learned exfsts in equivalent forms in the two P
cu'ltures If it does not, then the process becomes more comp'licated
and. confusion fs er'ly to occur. Bulmer _(1971).mak_es this point
‘well when he writes: | , ‘ L .

"Probably they [non native-speakers of: 'EngHsh] asswne _ .
1n1t1a11y that an English term has more or less equ'lval ent. referents
to some term in their own language -~ the ewnentary pitfall of'all < = -~
learners of a second language. If it doesn't, confusion and Toss '
“of conf‘ldence in the use of the term then fonow" °

" Dart (1971) puts forward an 1n£e’rest1.n§ suggestion for’ the
teaching of “foreign“‘ .science cbnc‘epps,- by drawing an’'analogy between .
this and second language teaching. He writes:,', L & o
‘It seems ‘Eb me that ear1y sc1enc7e {shoyld be offered] as a \
“second éulture”, valid in its oxn right, and taught in much the same ¢ .
- spirit as a;second language is taught. When an Urdu speaking boy or ~
- girl begins to ‘learn English, there i's,.no suggestion that Urdu is . '
. '4"1 ' ‘ ) \ . " '46 * . ' : > t

N . ’
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wrong, nor that English w111 tota11y rep1ace his,native Urudu. - - -
Sc1enc?‘taught in this sp1r1t -as a "second culture" can be learned
w1thout the stress or conf11ct set up by attempts to unlearn an -
alternative- set of relationships”. o ]

‘ ‘One fegls bound to agree with the sertiment that'a traditional °
body of concepts should not be devalued by the introduction of a
Western system. Particularly since the concepts‘whlch;ere in )
existence have evolved in responSe to the needs of the community,
its environment and its culture. But, whether one cou1d effecfﬁve1y
teach peop]e to have the two systems existing side by side 1s rather
morenboubtful and the language analogy rapidly breaks down. * A moré
fruitful approach wnuld .be that of starting from "Fipst cu]ture"

’ and mov1ng to "second culture" alternatives through

- situatiohs where the former are 1nadequate. In this way no devaluation

\ Consjider a feirly-;ypica1 programme'which might take place in a
scﬁool in\Papua New Guinea, aimed at teaching some concept’ (it could
- be Xerea", "cubic Cent1metre" "bigger than", or; anything similar).

In the worst kind of teaching-situations, the resentatioa~4s entirely.
chalk-and talk - or just talk - and learners then have no hcpe of
graépghg what is being broached. A better approach would first of all
1nvo1%§'the students in some activity, and out of these experiences

+an attempt at deriving the concept would be made. We can represent I
. _ - this approach schematically, 3s below.” .

-
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L]

Y Engineered experience§

I

Y

,;Concept’.

L] e 1

Second.]anguage reférent_(e.g. "Area"),
This approach is perfect]y respectab]e but it has a number of
drawbacks some of which arexx1sted below. e
. o . s

-(a) learners' out-of—schoo] exper1ennes\are almost ent1re]y untapped

(b) 1t is doubtful whether a sufficient experientia] framework can
be provided-in the, usually, very short time available in the
formal school situation.

. {c). the Tearning, which has taken p]ace is meaningful on]y within the
context of the school. .\\*

If one attempts to overcone drawback (c) by -referring .to the -

situation existing outside the school, then confusion is likely to
-result, simply for ‘the reason that one is drawing parallels when it >
is very 1likely that equivalent referents do not ‘exfst (c.f. Bu]mer s
point above). Take a concr xample concerning the concept of
“area", Kelly (private, communication) has reported that in ‘the

Enga district the size of a piece of land {is characteristica]]y
determined by m%asuring the 1ength of two sides .(in terms of_ some.
rough standard). The nearest approximation to "area" in the local
cu]ture consists of these two measurements, At .the same t1me.
students learn that area in the Western sense in defined 1n quite

Y
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.
. - .
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different tems, and they will nbrma1fy have acquired the western
concept (to some undefined extent)- by act1v1t1es involving sheets of
paper or card. Now to draw para1Te1s between the "school™ concept of
area and the "cultural" concept is on1y to invite confusion, since .no
real para11e1 exists. To move from the classrdom situation. to the
real-1ife context would be a long and pa1nstak1ng Jjob.
to represent the problem as below. v
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It is possible .

.Since the two area concepts are not the same, then the comparison.

can only lead to cenfusion, gnd certainly there will be no reduction

in the compartme talization of classroom and real-1ife experience. It

fo]1ows too thatfthe eng11sh wood "area" cannot serve as a genera1ized
label, but w111 be conf1ned to the specific c1assroém context.
totally in line with the "earning without understanding” phenomenon
and the inability to transfer knowledge and skills “across contexts:,
which so marly teachers complain of.- . .

.E ‘; q'<' N

Suppose that 1nstead of prov1d1ng c1assroom experiences for

students and extracting concepts from these, we started off by talking
about the local concepts-in english.. Esseritially, this would be an )
english 1earn1ng exercise, since what-one would be doing'is&QQ attatch
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d1fferent ]age]s to concepts which already exist ‘for learners. In”this T

. Way,-a-vocabulary of ‘terms would be built up.

@

14 .

Succeeding stages of the teach1ng process you]d then cons1st of ?'ﬁ

'mov1ng students from the cultural concepts to the Western concepts*wn

contexts which are seen to be meaningful. Take the area concept as an
example: practically all respondents reported that it is in relation

to the size of pieces of land that this concept would have most meaning.
So, it makes sense that the: teach1ng of area shoutd~§egj__1n relation to
blocks of 1and (rather than with sheets of paper) " If a system s1m11ar ‘
to ‘that of the Enga, quoted above, is in operat1on then this system ’

- could be used initially to determ1ne the areas (]oca1—sty]e) of var1ous

pieces of land. To break away from.this system of area- measurenent oner
would have to demonstrate that it did.not work effectively in certa1n
situations - because if it works effectively all the time, then why on
earth shou]d one want to change it anyway! This woqu be very gasy ta)

' arrange in the above situat1on. It would be possib]e to take tWO

gardens - one tr1angu]ar and one rectangular for, example - which had oo
the same areas in local terms, and yet onespf wh1ch y1e1ded for more
produee than’ the other, Ways of’ reso]v1ng th1s di]emma could be
discussed, and it might turn out that the food production of the
garden (c.f. the number of potato mounds’ suggesxed as a unit, in the §
section on measurement qf area p.. 32§ {s déc{ded upon as an a]ternat1ve
measurement of size or area. Fr’m tiifs 1f 4s only a short step to
defining a unit of area as something like the amount - of ground needed
to generate X produce which could be eventua]ﬂysdef1ned in terms’ of
1ength and ‘now we are talking about somethimg wﬁ1ch s very c]ose

. to the Western concept of the measuremént of area. To get from this ig»

.y
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point to a generalised concept of area, app]1cab1e tp land, sheets of
paper, pieces of cloth, etc, is still ot easy and,would have to be ‘|
taken s]gw]y, But, in terms of the very SOUAd- princ1p1e that one can
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on]y meaningfu]]y move from the known to the nknown students would

seem to stand a much better chance of grasping the general concept when
proceeding in this direction, rather than staYting off in the artificial /
env1ronment of the classroom.
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One suspects strongly that the present structure of education, where
students are extracted from their framework of%real-life experience 1n
order to learn, exists because it is superficdal]y effidient. It is
_relatively'easy to train a body of teachers to act in a SpECIfiC way in' -

* an idealised and largely artific1a1 env1ronment, i.e. the c]assroom.‘”
Prescribed practices can then be carried out, %and an appearance.of *

A

meaningful activity easi]y maintained

Howevzr severe doubt exists as : .

to whether these procedures constitute, in genera]

environment,

an effective learning
In additioh to the studies quoted earlier in this section,

' the iPPS phase 3 primary sciehce course (aimost‘certain]y one of the
...best-designed programnes ever introduced in 'PNG) had understood\the LT
" concept of volume and its measurement.* He used an individuaT testing ‘
. technique where one‘pupi] at a time was asked’ to carry out specific
, operations which would'demonstrate an understihding of what had been

{n genera]‘ there was na understandfng of the oncepts which the~programme

'mentioning that this investigation was’ carried;out in an urban, ~demon-

some, unpublished work by Williamson (1974 is nteresting for the way in_ -,
which it.shoWs how even a very well-designed and tria]]ed programme can

Tead to minima] Tearning on the part of stude ts. Williamson investid

gated thenextent to which standard 6 primary 5chooi pupils who had .taken ot

v

covered in th course., The vast maJority of- thevpupils performed dismally;.

had béen aiming at, and there yas a Tot of con usion corcervlng aC»TVILieS—
which had been specifica]]y covered An the programme. (It's worth S

stration schooi. where the execution of the programme was 1ike1y to have
been far superior to that at ah average prim@ky schoo1) 1"\' -
b - [CI # . N
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Some poss1b1e reasons for this fa11ure of the programne are as
follows: . | SN “y_ - .
(1) / The amount of experience which it is possible to provide fotr pupils

within the c]assroom is 1nsuff1c1ent to enab]e them to derive the
concppts which are being a1med‘at At most, pup11s spend about
45 minutes per week in handling materials and carrying out
activities related to the science programme. Th1s is a tiny drop-
_in compar1son with their real-life experiences. ~

(11) The majority of the activities which are carrielsOUt -ave not "
meaningful in terms of 1ife outside the c]ass room (a failing
_of most educational practices). Most ofiscdence anq mathematics
- which 1s talight in schools in PNG only impinges on the fringes
of 1ife as most ﬁapua New ‘Guineans lead it. It is only possible -
to learn effectively when what is being learned is seen to be of
" uSe and to fit into a_broader framework, of‘exper1ence (c.f. the
comment ‘made with’ regard to "distance, as the crow f11es", P. 30 ).
s Moving from the known to the unknowp would consist.of p]ac1ng
learners in a context where the known was no longer capable of
dealing with the s1tuat1on (as 1h the “area" example quoted’

-7 above). . K R 7

_(111)\Many of tho concepts - part1éu1ar1y the basic science concepts
N with which this report has beer concerned - which are taught.in‘

’ 'schooﬂs’are at odds with ‘the concepts which exist and aré useful
outs1de school (A’bost of examples of this originated out of the
quest1onna1re rep11es) It would not be surpr1s1ng 1t this led
to confus1on in the minds of the 1earners.
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If one is to adopt an educational strategy which seeks to capjtalise
more upon the actual experiences of the learners, 'outside the cIaSsroom
situation, then a radical shift of emphasis in teacher training is needed.
Rather than ‘the inftiating of teachers into the mechanics of a well- .
defined syltabus, the training programme would-have togconcentrate upon’
turning teachers into "action researchers”. The end-ponnts or objectives
of programmes would have to be-specified, the starting points would not
' be (though some.general principles could be formulated) And while some
N\ - "+ .general strategies for shifting 1earners from known starting points to
. unknown end-points cou1d be simiiariy outlined, the detaii would-have to
be the province of the individual’ teacher. A few broad steps by which; p
such a progyamme might progress are out1ined beiow -

C (1) In terms of the~end-points of . the programme,” the nearest possible
culfural equivatent for the learners would be identified .The
ST initial phase would consist simply of elucidating the traditionai
' _ version of the westérn concepts which -are being introduced, and
r ‘ during this phase a vocabﬂiary would be built up. . APifof this
?eariy work would, of necessity, take p! ace in a.context which was

megningfui ) ' {' L O

. 7¢11) - "A sttuation where theftraditional concepts broke down or were

~ inadkquate would have to be set up - again in a context which is
as_natural- and'meaningfui as possible, Through this "conflict", i
1€'would be possible “to.miodify the cultural concept and movf it .
_in a:direction which is ‘closer to the end point, o U

b.f, (111) It/may. be- necessany to prodice more of these nconflict" ~
L2 situations ‘before the learners arrive a the: desired end-point.
2 \ * When they do get there, itjyilﬂ be in tems of situations which
o ;-:T_ 4 are meaningful and seen to-be usefui for real-life contexts

™)

N

~/




v s, . .

’ [}

(iv) At this point it may be desirable to shift into the more idealised
atmosphere of the classroom and attempt to generalise the concept,
applying it to more artificial set-ups and demonstrating its .

- universal applicability. This.is a difficu]t step/- but it is -

usually the one which ‘is attempted first in current educational

—programmes . : ‘ ?

Al this of course will change the image .of a teacher canpletely.
and whether it would be possible to get the majority of teachers. who
are already in service tb act as researchers is a debatable point.

(See e.g. Jones and Ke]ly (1973) for some discussion concerned with
this subject). However, it should be  possible to train new teachers
to act in such a way, and given sufficient moral and materia] back-
up these new. people could rapidly,bring aboﬁt a change in the system,

particularly since material which was uncovered and approaches used °

wouTﬁ act as a resource for.others in the same situation once it had
been recorded.” A1l over the world a move against the aloof and

_ often irrelevant and meaningless nature of educational practice is“*

gathering momentum, the main cry 1s that one’cannot divorce education
from the experiences of life outside school. (see Holt (1973)° for

" a fluent and fersuasive argument}, Essentially, it is this move

a

which, is bging echoed here; and other,opinion in favour of such a
move in PNG has been voiced too. =

- Philp and Keily (1974) have argued in favour of building upon
traditional concepts, in the teaching of maths.and science
(particuiarly with regard to classifications) and have suggested a

’ "cultural game§“ appgoach Prince (1969) too is suggesting something
h -

close to this approach when he remartl
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. "The teacher himself can play an active part in $erward1ng the
necessary research. Iqsﬁghts provided da11y in the classroom can%?e
recorded, written up and either published or passed ‘on to others
record in their research material”. (Bulmer (1971) 1s a most pressing

_ advocate when he writes:)) {

"It may sound utopian, but I for one.would 1Lke to see every school

-in this country transformed 1nto a junior research institute".

1

~

. .
-

It's true that it does.sotnd utopian; but on the other hand one'

begins to ‘wonder how much longer the present educational structure, which
gives its students'so littte in the way'of meaningful legrning, can - -~
survive.” The movemen} toward a more "community based" sysgem for PNG has:

v

., produced a de1uge of words over the last few years, and little in the way of

results. °If teachers were trained to become action-researchers, and if
programmes were built on léarners' meaningful experiences (which would
then be inevitable), then a more community-oriented system would follow
natura1}y And it is a reqsonab1e assumption that students woulNd

" understand-a lot more of maths and science than they do at the moment.-
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